Regulation of cyclin D1 expression by autocrine IGF-I in human BON neuroendocrine tumour cells.
Constitutive expression of cyclin D1 is a frequent abnormality in human cancer and sustains the transformed phenotype. We have previously demonstrated that cyclin D1 is constitutively expressed in human BON neuroendocrine tumour cells due to an autocrine insulin-like growth factor-I (IGF-I) loop. Here we examine the regulation of cyclin D1 expression by endogenously released IGF-I in BON cells. Cyclin D1 expression in these cells was found to be dependent on phosphatidylinositol 3-kinase (PI3-K), but independent of the extracellular signal-regulated kinase cascade. Ras- and Rac-GTPases were found to be upstream activators of cyclin D1 expression, whereas protein kinase B/AKT and nuclear factor kappa B (NFkappaB) could be established as downstream mediators of cyclin D1 transcription in response to endogenously released IGF-I in these cells. In addition, the Ras/PI3-K/AKT/Rac/NFkappaB/cyclin D1 signaling cascade triggered by endogenously released IGF-I is sufficient to sustain Rb phosphorylation and cdk4 kinase activity in BON cells. In conclusion, our data provide the first comprehensive map of the signaling events elicited by endogenously released IGF-I leading to constitutive cyclin D1 expression in human neuroendocrine tumour cells.